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* 6 „ R7<AXft?^ 1/ * > Kli?f**5/5? U * 

K , y'f t PD7?V*i'K v * 7 1/ * -> K <0 a Y > <t 

F<Ott*»9*ttx (3* -T^K-3' * 
i -7 > - 5 ' -^*x#-3-^T*>*^ , ;*o-^ <A 



= > -7 * x 7 * - h ^ 'J * 'J «C*f*Ul* 
35 8 W l- u T\ £ ? * x tt 7 * v * v K <0 1» K ft 3* t$ 

h?r»;*0K*fctii - c 2 - r # + *✓ - 2 ' -7A# 

□ -l-^D-77tV77y>^) - 5 - 3 - F > h 
yMFIAC) feKttl (2 J 2' - 7 

Ho-l-/J-D-75tV77>yA) 5-3 - K 7 
*>/U (F IAU) Oy*^7x-J-7^'Jt'J KR9# 

^t>XDNAU<l*RNA<tllfl IVtRLTfl 

'J * ? U * * Kli7>?"*r>^DNAt»L< URN 
A t fctt H 1 V CD t t v h^>^7?f^-^tRUfi 
tf*ft5»J;K*-<'X.TA*. WB28-ne 

*y?*i/**F-e**„ ftew^. 
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ni RE;W*«*9^ictt£flG»©7&saPj£ t ic c 

f--fc>XRNAtl < UDNAEWTfcifttlf.'J * ? b 
* F\ S 6 * fe L < ti # »J ^< :/ ^ 3 — K r 6 

jSE{U*«c*ttTU£*3^CittUk©T-£-=Tk*l>, 

z nam® zamm^vt-yGizft* ti'fimnvtpiz'Z 

*ft4 <><3ttW%^/U^X©ft«<B*Lfc<DS/*»*j-C* 

7->7d^, # > *> 7 c fcf ;u v l - (2-^**^-2 
' -7Ato-l-^-D-7»tV77/yA) - 5 - 



3 - K •/ ► •> > CFIAC) tfctil (2' - * ^ > - 
2' - 7Atc-l-J-D-7n*/77;yA) 5 - 

a-^Sf* (FIAU) ii(>c:oa91«o»'rt> 
tf% y Klt**«*Cr. 

tiXf^T-i, i»Stt»OfifiM!>l'7>X7xJy 

3 > i al<±i6 2£ ssic* 4 fc» tz :n * <c 

SOX 7 cfflB*&B*»Jc«j|*T 4 d £_ ic«t -7Tv 

«JStt«ii t»4c»**->l&H*2t;. 2?<0|&«**icfEr 
5&*l§)i$»c«jtt** c £ic J: , TiSifc* ft»*„ 

K*fcUMJWr**„ «tClf* LV'3?»«C€^r, £a 



ttfltt 4! y if* V* 3 - k+ ttiif, DNAifc 

BniRNAfi)l7ttf •) ? ? U * * K "C * i C £ 

* 9. lKS2*'J^y^KUttEDNAtfcrilREmRNA 

ice n*«>MKii^rt**cr&j*^»«T*«JS * 

- ©««©;: n*©*» .fctfftOfJiA* * tf««tt£lT© 



*t*£t; C ©»!£©»-< * >ftST (CD *>J;Cfcn*© 
^ >|&fr©ftflQttti* h 5 >X 7 * 7 •> » >feafT« 

Ktfc © * * ft *tf>BB&WRa*B» t ^ ^ *6 \z 8 

H,Cp>OCfO>— R 
HC— OCIOJ— R 

| «• 

401,1. - jT - CR, JT 
CH, - Of, - OB 

ftftft^. h 7 > x 7 * ^ > 3 >*J: C^ffcOlBBartC^tt 
© iz 9> <»>I&lt8J*ir «ffl r 4 fc 86 <0 tz to* « ffc^ * 

y - (Itteitlil, A. F. ) *»,£Cf7-Jt* 

tf - • ft 4 r (I. P. Ccrrr ) tz X -> X» /. [ill, Clr 
i 2 3 5 (8) :2202-2206 (I960 ICC 



latz ntz* *:**y><--tfA«>tt«B : F (o-tf>^- a- 

SUWHT^ Rl) xfcSo-V^-'Ub^ttii, 

^LT^XUCV. h ^ X "7 i ? > si >4$tt*r^*.SI5 

OttiEttx Iff* Li>ft«»t5»* R l0/'i*D 

fc«7;u*JU (x-^JiO fe&oatR, «fc tflSl&B £ O 
«£f* 18 £ t K o * >^«-v<D»©flJaffc4 0 

C n S>«D<t£«MittrH»SmiH» 0 1 8 7 7 0 2 ^(1 
9 8 6«) X*9I* ttfc»-f3f >tS**rdtT tt © * & 
31 5D CD <*> -t 5 h 7 > X 7 * £ > a >im^lKl£L>TflinX 

i xftfttt****- 4 :ii:t$, 
rj : D--tf > * - ;HQ)«B^ 

DOR I : 2oOC, e *18ft (1 8 : 1) SSKKSi 
DOR] i?JC^.^A: DL-1, 2-^*U*--</U- 
— O A 

DORIEyjt-^/U:DL-l. 2-0--J*U-f 



7 > * — O A 

DOR lJc:*y-JU/-X.-^/W : DL-1 - 0-3f l/-f 
* - 2 - A. - 3 - y> fA7 s yrnt'A-^- 

t Ko + j/xf *7>*i OA 

* fc t* 

j» a- t- £ y -r d e * - 0 - t Ko*^:t*-/i,T:y*~o 

A 

D P R I : C , e (16:0) tttt&S R I CD 

mmt*~t?*>^ x. 

DPRI'MXf*: DLL 2 - /< A 5 M^- 
3 - > f*T i y o fef A* - 5 - fc Fo^'/xf *7> 

*r - O A 

DPRIi'-x.-^A.rDLl. 2 - O - 5* 3 * /W 

DOTMA:N-£I-<2. 3->>*-l"f>*'*-*>) 

^ o e /W] - N . N. N-h'i^A7>t- OA 

DOTAP:Dl-l, 2 - 5?* * A - 3 - ^ D f 

- N . N. N-MJyf^7>*-9i 

DPTMA:DL - C2. 3 - ~J *< IV \ i\> ) - 3 ~ f 

o fc* A — N . N . N-^'J>f A7>*- OA 

DLYS — DABA — DOR I ^xXtJU, i^x-f ;l 



: DOR I « M y >^^Wttl«!J 

x * -> x , j";->AX'<-fi:j:iTDOR i ic 8S * ic 
ft S <l 4 i/ 7 - / SSCII 'J " *s X 0 — V: Ka + 

*»<s t Ko+-> ft ZD* ns'j^>25**r-r 

DLYS-OABA-DPR I J»xxf^, >* ^: - ^ A. 
*fc«i^^rit'/jt-^>l. : ±«ODOR I f fc ^ fc> <D « {□ 

SPC-DOR I V i\> ^ *J 3L — T A. x i/iti^* 

■7^ A- / Jt - ^ ^ : DOR lOX^A; >AWtt2HHkXifeo 

X, /S - t Ko + i/xf^Bcot Ko + yAfii; (IflD? n 
SPC-DPR 1 'MXt/I/, y x - f ^ , i/rttJiX 
DPR i * £ *; o 

SPC-DABA-DOR t >'x^fA, yx~f A> 
J/:(U^fA/x-fA: DOR I «£> X A- 5 :/^Wft 
fin 8r X ^ T . j"J •>/t^'<-ti:j:-,TDOR I ic fia & 

ictt^ $ n a y r -: y *j ^Tj-tc^^x^-t k 



HC - Y' - R l 

| r 

|CH,)„ - W - - IT X- 
R> - O - R* - R* 

- - , -O-C (O) S/cU-O-X&S. 

r » dsjitfR* i± ® — * tz&nv V ^ *^ H . £ u c 

, V* L C 2 3 7^* At L < (i7A^xAT*5, 

R 3 *J -fc R * U mi — tfcliR^O, *--3C, ttU^LC 

2 * 7 /U * A i ft tt H X S 

R* iiC, fiiac 2 * T^^^iSKifctt^ttaft^* 

R» IX - C CO) - (CH S ) - - N H - , T^U+JU. 

TV ~/^^L< U77A+ATA4 ^7 i yyj>yu^>», 
* tiitiSB ^ t ^ y * vtrt? $ ti*z - c co) - 

(CH») . - NH-X*>^^. ifctt«»7Ti^^-C* 

R» «1H, ^^JU ; >t *< A* 5 > * * ^ 

>liR* . R« ^ *fcliR e aST0R<t?n4^, 

R 1 liWB±TiEJ:fll«Snfc»^Wt4L-tfcttD 
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flfcgl£e>4>tt < i *> 1 ~> it 7 ju* -=> > * kx*-i?> % 'J > 

Xtt^*ttC7-*>TA5, 

ti«oTM > X 7 * 9 > » >!Hirffi^ti^>l:ilL 
*dCS«ISttrlR ( R 1 *> J: R 2 ) fit C L«i 

n . ^ o Q » T > * — -JAlKOftttOt K n 4- -> x Jl/ 
fctilfDOTMA©yf-/H»«iSjl*h^fe 



0»^*JX* *e 

T^%A»^WL. i^PiTOUIigi^f 5DOR I 
-r-A- (DOR I E) Tfc 

H, C - O - (CH,) , - CH - CK - [CM,; , - CH, 

bc - o - (ca,)» - ch - ca - «ch,), - cm, 

I r 

H, C - V - CM, X" 
CH a - CH, - OH 

ttW Pitts* -k *> *tt©3>'i Wt£tt£S* * *ft>BH::*l 
L X. T>/l.teSI^-torf^ttl$nfcS*R' is R 2 
l^fltS^r^f * C L * C l». L*t*<-»X. teOftT* 

Li»3e«WK « ^ X . C © 36 <o » * >BS»l*S£3t I <© 

T * r i to«i»*«-dt;^, £iTo3«a*^ 

tSfcii-tf DOR J /XXr/KDj;n'>a < tfa lo 
© 7 •> ^Sf dC, 

H, C • C - C<Q) - <CH,J , - CH - CH - (CH S > T - CH, 
KC - O - C[OJ - <CH,1, - CH - CM - (CH S ) , - CH, 

! f* 

H ; C — W — CH, X- 
CH, - CH, - OH 



cut $ n*« 

;©gW®ti!>«)fft t^gii^^^? \s u ± if a- 

5 v > 4 df 0 j; < fcU^lT i / «t ft 5 

*&«Hfc^1$K * ft: ti fc X h > . i ft[i7 A-^->fi J: t/t 

*- ^«5»i*. ram* n*tffle«a*s**3£ l 

-3»ftT S C £ a<*0 >i nx i> *o ISffK907 
»*Wj:afit5:ti f «ft$nT^4 c-c^r. ^ * -i 

. f 4 — fog) proc, UHl. Acad. Sci. OS 8 6:6 9 8 
2-6986 (1 9 8 9^) ) „ *»"W*^«7 ; y HtJ 

^n^O^^ttA^^VlKCi-^T, DORI^ DOR 
I EifcliDPR lOiHIBR^i^y-AT; > ft <D 

<t d © 1 o<0^^4iR^liL - x = > - 5 - *T Jl> 
* 4- > Jt> - 3 - (DL-1. 2 - H 



5 n> SPC-DPR i - ^xxf Ai^$n. PiT©« 

CHj -0-C<0)-(CK a ) tk -CH 3 
CH, -0-C<0)-<CH»>>* — CH, 

CH, - H* -CH 1 

CH a — CH, -O-CCOJ -CM-(CH, J, -MM- (CM, ) 3 -MH S 
HH-(CH, >, 3-HH, 

tS£ ?ns c -j >^-»Tiiff«oy7 s y ^a*>«s 

tt^^C*»l»X^<>^> S £ bXHff^n* 2r3«D7 5 y 

as<a**f*- 4 7^ + ;k r«j-^*^«7-y ^+ /u<o ^r* 

tLTA oTti^, L ^3*J»«IC*JV*X. 

?lifi|t<»7A4A7i VK-C^^Xfe-t^X^-^T- 
A |: X ■» T t Kn+yfiROk Kci*->^»rr»d*n* 0 
r»; v^JilTi L^>x^ — ^T — AX**o C«Ofi«K» 

3. 5 - (N. N — — »J •> * ) - 5/7Sy-<>V r -f-*- 
?"J->A-3 - (DL-1, 2 - 5 t 
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t4U->>*dti\ C©H*Kti> DLYS-DABA-G 
LY-DPR \ — -U-x^-y-J^i^StLx iaT«X»i9 * 

CBj-O— C(O)— (CB,> j k -CH, 

ca,-o-c(o]-<ca 1 ) n-of» 

I r- 

ca, - ir-ca, 

CH.-CK.-O-C CO) -CH a -HH-C< O J -C^H,- ( WK-C ( O) -CH-HK,} * 
CH,-O-C(0>-<CB 1 )t-Ca • CK-ICH.) f -CH, 

\ 

CKa-O-CCOJ-CHjJj-CH - CH- <CB,1 ,-CH, 

I r 

CBj-CMj-O-CCO) -CK,-KM-C{01 -C^,-;HK-C(0J -CK-NK,3* 

*$f-T 4DLY S-DABA-GLY-DOR I - S> X 
-r AT* 0. * * »cE1T©*H& 

CH,-0-(CH,h-CH - CH-(CH f ),-CM, 

CK|-t>- (CM|) j-CH - CH-<CIIi),-ca a 

I r- 

CH a -CH a -0-CCOJ -Ctt,-HH-C(0» -C*H,-CHH-CT»0> -CJf-NH, J, 

tCK s ) *-MH. 



^Kf4DLYS-DABA-GLY-DOR I - S?^- 

5 T A,4- A x T A * - T'i-^tti^t 

R» % R*^«J;CfR 5 ©77A4*i»;J; 57 5 > © E3 

T«ra$n*j36©«;frK*>^Tffjfi**i«»-f*->i§H 



H a C - Y' - R 1 




* fcli*©;fc4fctf Sfi:f**frS5L. C®AtCfcV>-C 

Y' CttfY* *K *o-0-CH2-. - 0 - 

c ( o ) stiiOH®i»rn^T*o» 

R» ttfi* T ^ 6** C , ll'L 

R * „ R- SsAtfR* «B— * S . C 

t ftiaCi 4 7 A* A. Ci ttULC, , 7»J-A,fcL 
<tt75A*^, **i(iR 9 x R * x **tfR 8 © ? S © 

v / . fc'o«j y/, * tL it -t * * y y * t£ L . 
nttl ttva2 2-C*»), $ 

* « f: *> © a a 'h« * *: i* y # v - a © s« © *l # © ij »t 



«*n* 0 it?3H$ ntimvut c©$bb8©» < * >i&« 

tttH-ft>BHDOTMA, O0TAP. t t < Jt * © 

i 

© t> U < «^BE»J >teff*fcti* / 5>-^ l> L < It b 

y r^Ary-fro-A©^-*'*!*-^-^^^,* se** © 

A, T i >^ X7< >rf ;a.'J>. *X7rf yA--tf 
IBHWRffi^t ^-©ISWBIJt* 4 fc©-c* »J . -^i 
■f V A, 3 V V x h^**X7rf f*3'J 3? 

-tr o-*££t«*<^ tti^Ct(iB$li4l% «*>ffeJB««* 

^7r^-^A-3y>. * JU 9 * y f > , ^X7rf 

9 J — T i > •» -€r 7 U<tiMJ7->*/'Jt 

fcttilttta7rf ^*r'Jto-/k *X7rt*^>* 

*^uiaci©y >BHaiD*-p*,ru^. ^xt □ 
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> i$ > ^ 'i * •> K . * ?rt*- (iMk»() ^ — * v - 

a (lino.* > . * ^ue*cDflfio^«fc l < western 

* > IS H li » 0 . 1 1 0 0 % A, 96 £ 

IF*L<I1S&1'L1 00* AJi, 4s J: Cf Jft <> # 4 L < li 

KffliAO^: 9 d. 9*;U*6£<DftrK *7 * L < I* 0 i> L 

otu^ica«$ <x m* <c ^ >x 

fttciSWd tltzte%l\t¥) 0 L 4 9 -e;P96<Z>rBK ^ J: CF 
f n-^JtttJBfflOXf n -A-liO H L 8 0 * Jl<%-£ ~ 



i:»»t4i, * 4 -» TT-0C 'J *7- 

^*<*ters»j^ t|?«E^n«x : n b li 'i -f v - « 
***i*t*-*5,> *5-e**nt/. $©'jfv-i.*<» 

+ — , fcf-f — * JtA» ( F < I { 1 1 r , F. L. > ftfrcD Pittc. Hi 
tl, Act*. Sc., DSj 8 4 : T413-741 7 (19 8 
7 SO 1= X o TS?9 5 n 4 7fctt*»4*<OffiK A* «b 'X * 3 56 
Wlc^lfcS nfc 'J * v - A«>^tt»gK itli^x-f - O 
>f ■> * * h CJ. Vi ! i c k o t ) ft© f'Wty Ul> 'JJ 

( Bittbtiiitff ) 19:6011-6021 ( 1 9 8 0 40 
<D2*t8*3fti£. * fc J: tf* ? x h * - ♦>* B > 

(y-fir. (Hirer. 1. ) * lictbiu. Bioplrt, Atn 

858:161-168 ( 1 9 8 6 ^) ttiTtr**. 
7 / ^«2^XCfISA<l!]5 0 L *J 2 0 0 i* m ©i^- 



x. A. > fftO j »ol. lj>L 2 3:238-252 (19 
6 5 ) ^ ^ A- VV ,. (0I«ob, f. ) flk^5 iiochia. H 

UglTi. Ac.. 557 : 9-23 ( 1 9 7 9 ?) . 

V (S»oi» r> ftb^ Pnt. ieid. Sti. USA ? 5 : 

419^-4198 ( 1 9 7 8*), ^t^'. -f - 
(Rilkcv. I. ) ffecD 8 i oth in. B i o f b t « Actt T 7 5:16 
9-175 ( 1 9 8 4 ?) , js-Xdio. S. )ift<0 

BncU». I i o » b t t AtU 7 28 : 339-348. *5^C^ 

Jt ^ (liklltfl. H. ) ttO EMotiiml. 1 1 5 : 
75 1- 76 1 ( 1 9 8 4^) t J; r> tB3*3 t>«><- 

1. »W*>ttflWJW 

«2 0i:^*niX^i:, DOTMAUi C5DO P Ei 



ftC h^>X7i^> 3 > HTPi C fi»BS« 'J * 7 * ^ + >-) 

*) X? t * KWDOTMA©* A' it *TG>*-C«ai*- 

SZitt, 0 — tf "5 9 h •/ - Kt5 DN A4-i 

b-r i o o k± *> &i*mm* 

I- ff * LwKQii, j|^i 5'il»L2 0 5f > r X ho-A^ 

*tjc-r *R©fe»c!>t»<73tt* r» 5 o * > r ^ ho — aow 

-f*^f !l, • (liiiilichTili. i. M. > ffe0> 

Biccfci*. It«»lfi. Acti 4 70:185-201 (197 
7*> > , 



rtJflSTi^vOffS^^^tRHSni ( ^ X r - > X. 
x? (Sniiaci. B. ) j|« f 'M * ^ ; X h 'i J ( Biothe 
aittiQ 29:9179-9184 ( 1 9 8 9^) ) , 

— *«J»«<*> l"< ;U + * KO*LT» h ^ > * t7 x ^ 

v a >co^*a t>fi^a&? nr. * ft £ c * a-»4>r * . 
c © » * « m is m t. <*> a* * *q *i -r * » n * m v> m & *c *t 



1 * V */ sfc X "7 t & K 8 li 'J y ^ X 7 7 f- H> □ y > ii i cr 
0 Vt^7rf y/l-i>/-*7i >T*5o fee Sit 

i&KlfJi* L ^»>f * >8BHtt. C C IwBfliKd ixfz n > 

* - A'WSflH^xXr' A*5 J: x--r-jfcStaH* x J: D 
OTMA. D0TAPfiic;ffilClOft*iaiR»O'J 

ttT «& J: ? K .© *> ft 4 «» DOP Et/;liDOPC©??Eli 
RNA h^>X7*?-/s *DOTMAS>*T »te 

* («17*JJ:tfl8, H3-4) „ L L *S A< £ . DO 



22, H8) „ c»jastth5^77x? h 3 n * * 

2. I>5 y^7x?y»>ftft 

*jf^c«l*!«Tfc5i:t?<:^ (9)1 5 «fc 2 2 ) - 

fflt^fc^rtt^fig^ieffsnwio P s v 2 - 1 a c 2 

©COS. 7IB^©h7>A7*?y 9 >tt, 5000 



151* 2 0 0 0 0 «B3/ 7 i A> (9 0 XK^tt) TfiK^li 

»ffate**5 o o o'i'.^L 10 o o o mm/ o ~ juc 

«i4B©-roh3 jtTrO DORI/DOPE 5/ 
5 BB*«3W*ffi«-r 6 PSV2-I acZ«^>^7>X7 J . 

^ a >*< > ^3at©a<r * laflaitjc** t r » ft *>n*t 0 s 

0 p g/^ J ./t'*'^2 0 0 00 p B/*7xA0jI\*BBo 

L-M 50 pq 

L-939 OO pq 

CV-1 (WCC CCI^O) 900 pq 

COS .T (XTCC rHT. 1C5X) 1000-2000 pq 

8KK IKTCC 2D.DOO pq 

M A * tz it D O T A P <X £-©f&t&a*J<OW-< ^ >BBKt<t3 



1 4 - 



fnBB8l8S* , J'f7 i n>OJ; <E Iff * >Ii 

fc*<z>/t*>icl3»ir «ffi£*i»** C O J: ^ i: D N A k J: 

m r n a # 'j * * u * *- Ki tttaeir^isa^^ > *& « 

ttiy£au> 5" ^ > ^ - ? (D»cbtOBt) x h a T7 < - 
( ^ > ^ A? , ( K i n k e I . L ) *S J; * 7 > . - 

< H • f Tun. I. > Brit, «<d. Y\\ I. 4 5 (3) 6 3 0 - 
6 4 3 ( 1 9 8 9 f)) * K: li «EH£tt*tt£E <r K7* 
n - . f * — (GvodfelUt. P. ) 1" * * + J C gjjjji ) . 



341 ( 6 2 3 8 ) : 1 0 2 - 3 (1989*£9£14B) 

^-3 - Kt*#'J? * U * ?- K * /r li IB * n S t* O I » 

* C i feHJAfC***. 
_L*<© h ^ > x 7 * r? v » >&tt»-<*>l5*r<-0NA. 

ic * c n*. L -> "C ^ _h 

1»^fl)PI»AK:4:oTft*«(;ffttf3n»4c SB -< * >IB 
fir ^ >eitt^Eiti: -k -»-C»tt**Jfc*Snfc 

ttKc^A^ ti & 0 b * > x 7 x. 9 h * n^ioia n c c -t? 
jl > * * ft it 'J > 9 * * -< > * * i* ** * * »; > 7 * -h 



^ v, n, $ ^ k f J > '<3fctfflJB*f1*"r * c £ *<ojt6-f * s. 
« ^ * > §8 h « k a ic * a ^ « <d ic a * * * 'j 

*?U3T*-Ktt, Tt* •. F. <ftO i»i» 1 t N«» lirt Act d. 
Sci. 5 70 : 220-241 ( 1 9 8 7 $) ICi-jTiftBB 

* K » CD © ?5 * £ *l « «<D * »irf? ? u k-c* 

a * n & B * m * u z n <o * *> =r ? ? i» * ?- f *< 1 
0 0«»rC^S»4t-e»^*>y •*> A. * 

r«T»a?£J ( Hiclctc Uttii lettifth ) 18(2) : 2 
99-304 ( 1 9 9 0 ?) o T»BflSni J: ?tt 

T^Tt*>J S3. ^/rti^A^x. 5^ ^ - (Ctcb. T. ) 

— t"— <fl*«i. fl. ) <Q A lati I in, 81 oc hi. 

55 : 599-629 ( 1 9 8 6 $) iz-t ^X«t«3$ti5 

r ^ > ^ - ^ kj gHo^v^rn**flo'J-^f^!fw , A4flliltta 

SRNAiO, B»^* txftm-i * > IB Sic J: * > Eai>* 



• 7 / 'J*>J ( 5c i ttt tfic Aan icn ) N 1 9 8 8 ^1 
0^, 1 5 6 - 5 7 ). vy?7, ii. (Kiinlin, B. ) 
tt g> f ne, jUT i. Acid. Ui. 8 6 : 4244 — 4248 
(1 989$) tt* f ®3fi[(^A^V2 r^X 

^ z \^ m ^ a n km * * > it n m <d & & en m & u ^ 

-Ft Ko^^ t^Ji-?- r a £ CD y ^ U sT •> K 2 U ^ ^ U^T 

y i?>*fctt5 - 7 a.^ □ •> 5 ■> *u d - «» $ n 

3i 1- KjRfitO, 3' -7J?K-3' f*+>f ; j; 

V CAZT) ^X^^e^)'^a-i;J:c/T^^'-«*snfc'J^ 

-x«**r-r*5* ^ u?!->K*fcttji ^ k si at ft 
y«K-xa cet«stst ? ^ u* •> k) T«*«>ft*3 »j ic ■ 

n * A,* KUff > > ? u t'jx, <DHPC) «ir 0> » HI 
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SO. ***««fil*<0 «J * V - ^R«li. h5 (Be 

i telle i ) *tv> (tic b.t i ) Ci-jtl 98 

* v- A«ific:aji<n* - t^ojttT* ^ n tz i 
t * » as k # £ < <t> « © jb »i * -r a £ a< -si 

S9d I***A7t*-$**2'. 3' - u 
at 1/ K » 2' 3' -yft Ko-?? K, 3' — T 

UP - 2 ' -f ? ^4->?^U3t*>Kx 3' -7*tof* 

* -> S * U * -> K £ J: Cf 3 ' -^/Uato^^at+f* ? U 

* v K . i/*7f-> Cart 

, *Si'it:-^8Hr4T->? a f ;u XV ff > v ? 

r — «z> ? ? u^ v/ vm&t**r$v 9 » << 

# */ - *»m.&*mmr * h i v«5fe<or&*«o 

«> Z> »7 « A* X ± ta L/ ho** A- x 14 ? ? W * ^ 
K«<Hf*<*>I&*»3H*<0*F * L^«ti. 3' — T is K — 2 

' . 3 ' -yf r * + ->tf 'J i v 3 ' -'>otT'M/> 
y * * > ? 7 U 3t •> K N t li 2 ' . 3 ' - yft Fa 



-2' . 3' - vi*** > * > L,* -> K<D ■> >I»*St*i** 
fc£*tf**-7T*-i>Ar3' -7fK-3' * * v> i 
S> > (l AIT ) Jfc[it^77f / i2-*Doft*-> 
T-ryi/>T*4 0 'v A, K x , t-f f>^a«)^ AA*i 

A- .» # > ✓ 7 a A- . 1 - ( 2 - -t** * * - 2 * -7^<- 
a-l-tf-D-T5e775y>^) - 5 - 3 - K > V 
>> (FIAC) * fctt 1 (2' - * * •> - 2 ' V A-* 

A (FI AU) *4t*??U3t-> KS<H«:-Ci»*W*cr&« 

Jtm.fttl ^t*^r^*n> ?|ffli:J:i»::i:«lti g 



SB^5n/i8iW«>ffl^ii 2 ft. **#f~Bt»f * »? x ^ 
O^Xr->X. ^ * (P»nocc:. I. ) v I" -fe A, -5 - 

• :X 1- «JtJ ( Siticf I i ■ 1 1 r 8 i » c h e > i t t i r ) 1 
I : 1 95-286 CI 985*) 2 tltz X ? V75 

* ft * 'J 7* K . 4*KAK«13$nft#^ ^ / ? u 
« ttH^F. 7 U * K , »; fKif-fA 

SJW<Z>JI«* ft t*J*Ax - o '/A-<D« A* fttt# x£A 
*dCt*#lc* <*X. *fc«R*K OR, ffi 



a«tt»uc ;ji c;w. t ft una t, l < a 

• li^iJ XV B©ffl*o«fiBltBttSffii5i r 0» 

<Di; 7 ^ M 91 ^ T Ej3 3 W ^ * 1 o <0 « ^ ^ x tt 9 

- (Sriiln ) £ L T3f«j^-gtg^ t K a u A,+ >^ ^ rt, 
A* F C r a t « Mu ) , ^ V 7 * A- T (Cillltrtit) 9 4 

303) > fifina*if 7 n (iu*i ) it xmrn^m. 

v J — K ( 1 1 ■• c i « ot i it) C>>^-» ^ X . '< o 
• 7Ah, * 'J 7 t Ai 7 94303) ^ loJ^CfSftlR 
(BT'^rifWA (Deciders) ->*-^-T>K* 
K-/» CHe i el. Stire tid Dte«0 ^ OxXK^^h 
Cfttt Poiit) % K>>^/<-T (PeotijUiia ) 1 9 



1 6 - 



4 8 6) i L XflJB^tfctt * > 9 

>^ h^^T^->>v * * ^ -r -> > . v > ^ > > . 

*m<t^ >*S4 A>*JL XO&titW^ ? □ h 'J ?'/-Jk = =i 
— 7*9 f- .s C i T » 1 1 1 i d) „ 7 ? h 3 t V - ^ 
(Iteiicitneh > ^ x 3 t 7 - (eco«»ioli ) *i X O 
Y A, ± zr 9- — h *X © fit ft « 3T*^®r&»«>/tJ6a>w 

> KHClftKttttff* L < Si&t* -f A- X SI <?> Jg W B* 31 
*K*S*HJitt*^3inn. SSI ^KWtk £ J: -5 

* * x :7 'J t A-o^-na 

C OftSlfiD l^£tJt«D»-<3r>fll»^^CJ # v - /. 

*- >«i«*#tiM&ffl«8Wa]tt. **** 

t** y =r ? ? ^ B4fcit*>*it ytaftKS* tea 
*sna««!i-e* 5. i> y - 

2m % o - > 3 > x <* y ^©^tt©8*a *> si 

iz x ^ U - £ n -5 «f*<Dfi£4*T4> T J: t>« HW 



* ;^»<D«M4SBi;t4I <tX*a„ 

« a< * o - K-^ + vo-A* C^iiiiIiI ) . t/# 
-? u ^ K (Inibitiiol ) „ tT a ig A- t" > (pilotupia 

-C. i /:U$*lcE«? n » * ffe <D I* *J<D r * - 

-fi/t, C Bi rt r ) > „ 5»am7x;lf / cr*l«»»c > 
C 7 7 4 *f ' — CMiun ) . — ^ - 3 - ^ (Mo toil) , 

^ ^ - 3 - ^ 1 00 1 7) iUT«ffl^JftSttkTD+/>/- 
(pirtiieii ) % ©SfSW? U / V >P (Cttottil) (y A 

^ - •> * — ^ • T > K • K — A * ")x^^J!Y>hv ^ 

>'/;U^-7l 9 4 8 6) t Ltflffi^IIBtt (Z) - 5 - 
1 - [ t P - 7* ;l/ 3 - ;U < / A 

x^^^-iu) - ? ^ — ] i-H-<>-r> 

- 3 - mm (V V > ? v 9 ( i » I i erf i e> ) % » i» BS « *' /U 
? U > (Vslttrci) (f • ^-f ^- (Cili-Geiir) % ♦ 
5 * h (Sanai I) . — » - ^ * — (■«» Uriff) ) £ U 

X 2 - [ (2. B-i^?DD7ii*) 75^] 

clof eait> ) ^ e»»« K a tT K (Dil.kid ) % ( > * 3> 

► i> -r - T • T > K ■ K - A ) £ LTflffl^i'i 2 ' . 4 



>ft {-^7*i * A< C^iMiDiti!) ) S © IS « >f > K •> 
> C t o <t • c t * ) C>*-* • > y - f • 7 > K • K - ^ j <t 
LT*liBHftttl - C4-?DaKy7^;M ~ 5 " ^ t 

>^->>> . asffiBTKtu (ii.i i ) <y^? • v + 

--T-T>K- K ~ A) tLTfll^ffiftl- C4-?o 

If _ ju _ 3 _ ft fl* (-f>Kj»*v'>) , T Kb*^ 

(Adtil ) — it - MJ - X • > 3 - 

ft? U - -/ K (fhltibill L » b » r s t • i i ei. I»c> ^ — ^ — 
B - 7 ^ NY10017) tU-C?«ifflBr«6'X(±) - 2 ~ 
(p - <<v73-A''?*l — Jl>) t** >K (-^77o7x 

^ CibtpiDl.i ) ) . B.Bm & / 9 a > > (He cloaca) 

_ ^ - ^ ^ tf X CPiiki^Orti* ) . * 'J X • 71/ - > 
X (Mortii PI aim ) . — 5* * - 5> 0 7 9 5 0 ) <t 

L"C*J« Pitt ^i. N - (2) , B - ^^oo-iB - h 
7 > h 7 - ;H Cy^O^^yy — K (nttltrktDOBilt) ) 

^>/<jl— < D i ■ I I PrHoUt C «. > % -r>7 T ^7-M}f';^ 
(li^UiiMliO , -rv^-fT^ (U«!iai ) 4 6 2 8 5) 
£LT*U8prt£tt* -y±.J-fn-7x.-s (ltioir»lco) . T 

»j ^ o •> > cHtM««fi) c > ^ 

T^-y^x^ »7^K ftij7*A--79 4 3 0 3) i 



"7t — > ^f- A> — . C + > (t7*D+>> (bipibifi) > ^ 

-> A --r-^A (McNeil Pliroicmtica! ) * X ^ V > ^ - 
'^OX (S»riDi| 8»B*t ) ^ ^>>A"<i7 1 9 4 7 7) 

>f /U) - lH-trp-^-2 -»»xx^^r*««J ( K 
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k:^ 3 - >V i S - 1 . 1 - ~f s V it - R, * ^ 

DL-l, 2 - *>' * U * A- - 



T „ 7;P*^it(i7A7^^y^>A^**-hi8^ 
!-0-'<>i?^- s 2 - O - 7 4 ;u / >j -e c 

J8fi£i* ^oy>ft7y^T©7 >^ffc*<ttlctt< R 

K > S> >V it » * 1 - T •> A. , 2~0-T>U 

«T * . tttt tfi k> i> * - >i< a r a* 4- >u / * > x ;u * * - 
h T7 ;u*;Mt£ ti % 1-T/U*n^ 2 - *) Vm*t* it « 

n^o7>iMt*nfli 0 



H. U\. B5A 8 6:6982-6986 ( 1 9 8 9?)) 
* . fctJL(f^£/?o'v^-*>'A'AA.-ff5?-fi K ( D C C ) 
J: L-C. DORIifefitDPRlS?^ 

inT^i'J •/>fi©ftjD^St;lfi07 7 , o-^Ji, t 

a2oOffifi*^tS'J>«-^t«fflt4 0 COT 

PR1 -i?i^f4,|:friflDt4C iCJt^T«2$n-5 9 
C. DOTM A, DOTAPiJilftoafiWOXAf 

A*A7i;) -1. 2 -^o C ^«30^5C 3 

c^ini) A<«6o^ttcK^Tfi^*nfc7>A./j. 



* d< ^> -c , ;©^?tti;xjf jv, - x , l - i — 
-f-iW-2 - - ^ r ;U i t li 1 - x. ;* -r ;u ~ 2 - x. — ^ <z> 

*8lic j; s i itfc/:it;i*<f]|i!$n 

T Jl>&=? £ <t>m >^ > ^ 7 -x ^ £/ a 

fiKKXBT. 1 - 0- 74-4^^ - 2-7ttA-- • n-^ 

lUnTKa^n* C ^ -=r T-iU CKtan. i. ) »> 
LLlilU: >illiLL ilii 9 17:33-41 (1987?) 

kiA, E. I.) fi|g> A«tf. J. H ihj B><i«H S<ttpc«« ) 2 
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9 8 (4) : 2 7 S -2 8 1 CI 9 B 9*) >• i-f-A 

m«c&ssc9**BB$nf»*. ***ButiBu * 
it*xm* as. *; b*b* *x>b. r 

5 v*. URC^SC. BBtteSAARlte**« 
oaBCo^TB, X7.xi».*<->; (S. I lilft ) 

x.>i/Xl (l««iail of ffcirnctil icil Stintei) , 6 
6 : 1 - 1 9 ( 1 9 7 7 *) ****ifc< . SllCiO: 

zizmm+z* c©£9i<a»<< ao* 
eras* A* c t 



La*O***B-<fc 0 

A. 

»ott\^ c 1; * c t-r *r **£*±* c 

«LX> B 2 Ettl'TnR N A(9i« t .fct7B 
91 « * « * * to * » * t * w t ic ft S $ A ^ „ 

B<D* * £ z *rtiJ: DH>M^ * >ffiffi«<:fitiiti 



£0ftft&»**-rBMAB9*7«?r> cdotma : 

DOPE 5 0:5 5)*«)Bt«h7>X7x;-> 3 > 

**<D*ttB»*£t?B*tt* tSterte < ft * J: 
h7>77a?y.>B«B«7, 3*J;tf 
#©?*;&T»B* Afc. »*f*>MBDOTMA«*a* 

KDOP E*£t;ffin<oB89£ifce*nfco statist* 

< * >OK«flc» (DOTMA/DOPE/ai'Xfo- 
A. 70/0/30) ^f-)iJ|l'K*»inR N A BB 



.ttfmRNAfDSii a»o©&^iiii»ott C^a^ic*^-*- 

fiI«#3T377^«fili^>7x5-Vi|Xt 

3 - Kt4RNAr f?>77x^ *jKta# 

**iJo-tf>^-iflltl|g? (RI) , DL-2. 3- 

•^fTo^Atf ^7*oa (?yf^) -i-tro 

* JW X (St. L.iit ) , MO. ) li. «1 14C»->Tft 

^*<ifeS?nfc 0 RlODPRI?i*r* (>*^A* i V 
<A-) fc/cXDOR J yxxx>U C-^^l/^-f A-) Biftf* 
*<#tt$nfc. *5£W#^tt*fc. <2. 3-?'«*!> 
W*) -prop-l-U-H, N. N-MJ>f*7 
^^OA (DPTMA) ) > DOTMAefllfi^s 5«B 
Wtt«*7r*-5 iJO^n*HI^4- >«B*^i2Ufc, DO 
TMAS»^«i:^JS$n^ffit, ri- (2. 3 

-v;#L/-<A-:**i')7ofcf*J -N. K. N-M>t 
ATvtinif, A>7i7-fRNATM*i«B 
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^d>ft^(3Dfta^a»'<^>8BHs DOR I, UtztA* 

n««R0W7*?n4x-f *2£^^L'X^4 £ L x k , 

DOTMA*Dtt*«)>I b 5 > A 7 9 hWTtDx «*l 
$hfch5>^7*^ h*ftTti»u»t> DOT MA (*& 

IBS. > HM« J: h 7 

ot'A-jS-ftftt Ko*/xf A-TVt^'Ji. (DOR 
A? ^ (a) >X;U**-h 



«JT»^* « JL tz 5 0 0 m I ozn 7 5 ^ 3 i: UUT. 
5. Og (18. 7mmo ! e) (0*1/^7*3- JU 
(Kuf*7? (Clrtk ) fit p. -f »j - S>T > CBljiin ) 
, MN 5 6 0 2 8) ^6. 67ml <D C» f 'J f > *J ^ CF 

jWAtt»J»5tlfc 3. 22g (28. 14mmole)co 
j 9 > A, * — 4r ^ o y K ( N u * * 7 £ (PttjO *< 1 

Hon i «ro»m? n*, e s«-c $ * ti 4 

Da ^ tifc e 5 0 m I © G . 5NftHCL "SzJt 

a-czJ£» $nfc. *ra4§i***«tt^ h'int 

3fe $ ftfc* 4 5m 1 <7>t*7k^- 9 J - JVC J&W £ ti^ 

-20tT»flft^fc, fHtttSt»itiita«>* 1/4 

* > A* * - h *« 9 0tt«*T?A^3n*:<» 
X^^^<b) :2. 2-0-5>3ru-f;v-3-5>y* 

7t ; 3 - (^y^H^Ti^) - 1 . 2^o/<>^*- 

* (t-*F9tt ( m r 1 1 k tb « • i « a i ) „ e 

TV •> * — 4- — (Bil*nket> > «7 ^ x u > x > ( V i s c • » • • 
I •> ) * 1 . 5g, 8. 3ramole^*JJ:tfl00ml 



7 £ *< 5J7-S***»*#ttVv?XU' — (Sotblei ) SA 
***.*:3D0ml CHDAff 7 7 X □ "C 2 BJ n 

„ 1 0 om 1 mzafo * > tzmm z n*z * i"( * j* 9 

>****-F5. 7 8 gUr^SCtt^ftt^^ < ►>» 
T?n, Sitti * t> iz 4 B*S5tt# * £ JC ffl HI <0 I* *> 

35ft<&tB£fiS«m > Vf>VA.Q-f\s — b ±.<OWm9 o ^ h 
if? 7 < 3 * h *i*it. SWT" (50/1 

5/5/5/2) h >/y*y-/t- 

/1V8I/7JC-CHW? Hfco *J« t $n«(t&«!liCiTwi 

3 . 0 ff©±12««^>'i »C C 7, '< 4 * ^ K (Bi 
ot.O (40. Og) »7i.±n«3n, ?oo*/WA 
( 2 0 0 in I ) . ?dd*^1./^>-^5X (200 
ro ! ) N 10« (2 5 0ml) JS*?****:;'^- 
* (500ml) -C»«WtcjSaj*^fc« *8»tt *t£«Hi 

-fc^tffc^*^ 0. 4 5®R f ft^^Jlfc, 

X -r r ( c > :l. 2-0-ytU-f^-3-i/'yf 



1 8m i<D^/*-A,**^TJ K <fc <3 -5 * i 1. 2-0 
- i> ^ 1/ >T ^ - 3-^>f-A7l;7Dk'Ar 'j-tro-A, 
2. U (3. 4ramo I) » fiic;4 n ! O 2 - t 
x^y-^ (^-*K») >f • 7 : 5 A- 

«7^f > •> >) 10 0ml ©AS ? 

4 5tT3 6«ISIl!l?$n/t. SJCWM©»9t> C 

Ogm<Di"}*rA 6 0, 7 0 - 2 7 0 ^7i/a±i:tt 

■7yh^T> (IlltSlI ) DE-52*>U 

o - * (ftsr i x t" a ^ > «7i.*aa?^5wii:i-» 

TTtt» J- ^f/H;S»? n^„ 50/50^do 
*^^/y ^ y - A»tt«*T?A** nfc. ^t^«sii-2 

M2 : DL], 2-0--;'<A;f A-3-y/t^7 
= J Zf a A, - 0 -&mt Ka4-^i^A7>^-9A 
(DPRI 



20 - 



*V* 4 IKLMlZs I. 6g©Rac-3 - 
**#fcJD*ftfc. COa&tttt 4 8^BaoH6 0 - 6 5 

ft* nfc„ 

•y7pe^^-tFa + ->ifA7>^n (dp 

R I ?XXf A) 

«5 : DL-L, 2-s*\'*4A' - 3 -/Dk'JV- h 
'JM^7>t-H^QU K (DOTAP) 

2 . 0g»3 - (->'/f*7;y) -1. 2 -7da> 



*-A-lc4fLT* 5 0 m \ © ? a o * A- a c£c ® j& s 
12. 6 g©ttft* l*** 1 *H©J&rac*>fc r 1 

*u *n*» * 5 o m i ©*** ± ax- ^a,* j&ao-r & c 

0. 5N««8t^h 9 * AT2Hft/**n. h 

0T:-c*fts n*aiasnfc*a7o * ?©*c 7 2 ma 
M*nfc, s*;ttia©8K 0 TciT*»# * 

n*»^*sic©tt<fc/ ******* 

«feC7,nA t -2 0tT?7tUMJfl'*ittB{l:* 

tifco ft&a©3 u »y*6 0 * 7iiT 

frtffcn*:,, C©H.»*<fc6«IU* o o«t;A,Z.4i<0 2 0 0 

m 1 © 1 0 * / - *T«tfji**i, % _t£igtt*-r«w* 
n*»&, *y*G^i/- h±-c. 23©Rf**i* 



V- M^*7>*-')i?o 'I K CDPTMAyi^ 

«7 : s ntzr > A-/x- 

±£<tfctt©B-©**tf - ^BMKSflfi*^ 
ta7*+/K 7f*feJ:tf7yA/7«'4-Aa$*©fi 
Stttt, tH*H«©*-«**tf * fctt*l»7A3-A 
t7o» ^iiVOK»«Jftififflt« Z ttz* ->T 

f*t*. 3 - (y>fA7:y) - 1 . 

* C I . 0 m a I ) <0JB— t K o * > 2A*4ti; 
J:->t\ 0. 9 m o 1 ©*{£<* > 5> * i * HT, '* A> 

-0-7**^ 2 - 0-K> 3 - i> / *"*T i / 

^ d k'A. / 'I t o - A 1 4x 5 1 7ft&» t A* L ffl 

ffTr©B»n:ti, ^spi^n^fli^tt^^^fco 7A* 
jt/T->n.s«i»fl5ftat42o©/i.- nct^rastsn 

(») 3 - (^f*7;y) -1, 2-7n/{>y 



* — * ( 1 . Omol) 110. 7noIO'<Aif 
>XA**-htStLT, 1 -0-'<JU;f A-2 - 'J 
*/-3-v?>**7 = 77ot*A,r';*o--A*l#fc a ± 

(b) /<fA7*3-A (Will ilclile ) (-tA^ 
ij • t) ■*} — 9- * ? X ? t l ) (Sttiiir It it 1 1 el Lihriioi 
l ) ) ©SB — ft7A.3-A.8U, t s - C I N a 1 

StTT hT, 7A.*A-/7yA-9-FtK'i>R 

/* a-7 = >roa-rt k f j >«***© 

an*. 

H 8 : 3 . 5-(N. N-y-'J/A.) - V7: / ^>* 
•/^A-3 - (DL-1, 2-y'*A;KA-^tA. 
Tiy/Ofc*A.-^-tro4 l i/x?-/l,T5>^ (DLY 
S-DABA-DPR I 2? x * f- A- ) 

X? 7 7l :f-j.-7f*<+f^A-#AA-3, 5 
-?-7S ;$SS» (B i s-Boc-DABA) 

*■© 3 . 5 - i> - 7 5 J «flSi ( 1 - 5 2 « ; 1 0 
ra m o I ) v ► 'Jif A7 i > (2. 8 in I % tOmmo 
l)fcl^Kly-!-7fA-(4. 5g;22mmo 
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- * W ] ) #D M F (10ml) ic &W ? mfl"C 

0 a t Y 7 a - U: a> £ il . «iac{t^ft<:A^ Lfc, 
^f^^2 : B i s-Boc-DABA-DPR I >* 

J. AT" A 

B i * - B o c DABA (3. 5 2 1 0 m m o I ) 

€ J: D P R I ClOmmol) &Jl<D?3& 7 . 3 *> * O 

X x t ^ 3 : 3 . 5 - (NN-y-'iv*) — D A B A 
-DPR I ^f* 

ft&*»6 (2mmoi)UTFA ( 1 0 m 1 ) T 3 0 

1 8-Boc-»J->> (Sromo 1 ) iRlC Lto * »J * 

m 9 - 3 . 5 - ( N , M-/-'J->A) - 5>75 y<>'/ 
Y^-/'i->A-3- (DL-l, 2 - 2 
V * * >VT \ S7oHA>-0 - t Ko + >xf it? i >) 
(DLYS— DABA-GLY — DPR f ^ * t- A ) 

X^-y^l : *J - t_~ ? + *> * * > * * # — * ~ 3 . 5 
^ - T I J (Bls-Boc-DABA) 
±12© W 7 i 3*, 



t y 2 : Boc-^9i/A-DPR I ^iXtA 
Boc-^ •/->■> (I. 7 Sg, 1 Ommo I ) iiJ:^ 
DPP1 C 1 0 mm o 1 > 8 <0*r- ? ? 3 *> -fc I* 4 

X^y^3;Bi i - B « e - D A B A - y «J ir*-D 
P R 1 yxxfA 

iOXf7^2jft^Ofc^«©B i s-Boc-DAB 
A (3. 52k. 1 0 mm o I ) j&<. 3 0#CT££-CTF 
A (10ml) 1?ftl?nx BocftSKNtiLt. T 

FAttift^n, 3lj£«ii±« 8 n/r jl ? ic±ie^ 

x 7 ^ 1 6^ O B J s -Bo c —DA 9 Aitt^J nfc. 
X ^ tt ^ 4 : 3. 5 - CNN-y-U>/U) - DABA 

-y y ->;u-d PR I yixf* 
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